###### Key questions

**What is already known about this topic?**

-   Implementation of evidence-based medicine is a challenge across settings and medical specialties worldwide. Health systems often fail to ensure that this evidence is used in routine clinical practice.

**What are the new findings?**

-   Our systematic review of cluster randomised trials in facility settings identified nine components consistently common to the implementation of evidence-based practices across all disciplines: leadership, barrier identification, tailoring to the context, patient involvement, communication, education, supportive supervision, provision of resources, and audit and feedback.

-   The same set of components was used in studies that showed a positive effect or no effect on the study outcomes.

**Recommendations for policy**

-   As clinicians, researchers and implementers, we are beholden to ensure the application of research to practice is a focus of health systems if we would like to optimise care and outcomes for all.

-   Our study identifies the components of implementation used in cluster randomised studies in a way that is common across disciplines and suggests that the impact of different components is not consistent across studies, underlining the importance of better reporting of these implementation components.

Introduction {#s1}
============

Implementation research ('the scientific study of methods to promote the systematic uptake of proven clinical treatments, practices, organisational, and management interventions into routine practice, and hence to improve health'[@R1]) requires the use of an evidence-based practice from a defined research setting and support of its implementation using a range of behavioural and health system interventions[@R2] so that the practice maintains its proven efficacy in this new setting. Effective implementation of evidence-based practices in healthcare settings remains a challenge within medicine and public health with health systems often failing to ensure that this evidence is used in routine clinical practice,[@R3] and maternal and newborn health is a particularly stark example of the failure to adequately implement interventions that are known to be effective.

Globally, an estimated 289 000 maternal deaths, 2.6 million stillbirths and 2.8 million newborn deaths occur each year.[@R5] These deaths highlight the critical importance of ensuring that high-quality care is available for every woman and newborn throughout pregnancy, childbirth and the postnatal period.[@R8] However, in many settings, effective interventions are still poorly implemented. In light of these challenges, the WHO has proposed a vision for quality of care for pregnant women and newborns in facilities globally.[@R8] As part of the recently launched Quality of Care Network,[@R9] WHO is currently conducting a number of evidence syntheses and primary research activities in order to develop and provide a roadmap for how evidence-based practices in maternal and newborn health can be effectively and sustainably implemented.[@R10]

Implementation studies often employ multifaceted or complex interventions aimed at different levels of the health system. While implementation research can employ a wide variety of designs, the cluster randomised trial design is often employed in evaluating the effectiveness of implementation of evidence-based practices at the facility level.[@R11] Thus, in this first analysis, we aimed to systematically review available evidence to identify and evaluate the components that are considered in the implementation of effective practices at the facility level using cluster (parallel or step wedge) randomised controlled trial (RCT) designs across all medical specialties.

Methods {#s2}
=======

Criteria for considering studies for this review {#s2a}
------------------------------------------------

### Types of studies {#s2a1}

All cluster RCTs using a parallel or step-wedge design, irrespective of language, published or written from 1990 to 2014 were assessed.

### Types of participants {#s2a2}

Health facilities with inpatient care or areas within inpatient care facilities as the unit of randomisation with healthcare staff and/or patients as the participants.

### Types of interventions {#s2a3}

Healthcare practice or set of practices for which there was previous evidence of efficacy implemented using a complex or multifaceted intervention. Evidence of efficacy was as defined by the study authors; that is where the aim of the trial was to assess the implementation of an intervention known to be beneficial, rather than the aim being the primary assessment of a new intervention. The comparison was either existing health practice or another method of implementation. Studies were excluded if they assessed a health practice with no evidence of its proven efficacy, or where the health practice is not targeted at care recipients (eg, an implementation strategy to address a staff administrative practice), or a single effectiveness intervention (eg, randomised to use of a drug or guideline or not, without any other facet to the implementation).

### Types of outcome measures {#s2a4}

The primary outcomes as defined by the included studies were reported. It should be noted that given the scope of this review, the outcomes were variable across studies and were not used as part of the inclusion and exclusion criteria. Such outcomes would include, but not be limited to, changes in baseline clinical outcomes, measurements of patient satisfaction, changes in mortality or morbidity measures, and changes in compliance with guidelines.

Electronic searches {#s2b}
-------------------

EMBASE and Medline were searched from January 1990 to December 2014, using a combination of the following key terms: 'intervention', 'health care planning', 'implementation', 'cluster analysis', 'step-wedge', 'community-based participatory research/methods', 'organisation' and 'administration'. Search terms were conducted in English; however, there were no language restrictions placed on the results identified. Given the issues in reporting of cluster trials (see the Discussion section), a broad search of the Cochrane Central Trials Register using the search term cluster random\* of the full text was undertaken. The search strategy is included in online [supplementary appendix 1](#SP2){ref-type="supplementary-material"}.

10.1136/bmjgh-2016-000266.supp2

###### Supplementary material 2

Searching other resources {#s2c}
-------------------------

In addition, reference lists from assessed articles were hand searched for any potential additional studies. Given the topic, the journal *Implementation Science* was hand searched from its inception in 2006 until December 2014.

Data extraction and management {#s2d}
------------------------------

Following initial title and abstract review, the full texts of potential studies were screened independently by two reviewers, with data extraction and risk of bias assessment then undertaken (ERA and DNK). If more than one citation was identified related to the included study, information from all the citations were used. Data extraction was undertaken with a form designed by two of the review authors (ERA and DNK). The components and process of implementation and the effect of the primary outcomes were the core focus of data extraction. The steps of the implementation process and components of implementation were extracted as described in each individual manuscript.

Assessment of risk of bias in included studies {#s2e}
----------------------------------------------

Risk of bias was determined using The Cochrane Collaboration\'s tool for assessing risk of bias[@R12] as well as considering additional forms of bias particular to cluster randomised trials. The criteria for assessing bias were the risk of selection bias (random sequence generation and allocation concealment), performance bias, detection bias, attrition bias and reporting bias. The additional risk of bias assessments unique to cluster trials considered were recruitment bias, comparability bias and analysis bias. As allocation concealment is not generally possible in a cluster trial (as all clusters are usually randomised at once), this was only considered to potentially add bias where clusters were allocated in a time-staggered fashion. In accordance with Cochrane guidance, little weight was given to the absence of blinding as this is not practical in the vast majority of cluster randomised trial designs, parallel or stepped wedge.[@R12] The magnitude and direction of bias was considered in assigning overall risk of bias to each included study. Risk of bias was independently assessed by two authors (ERA and DNK), and where there was divergence of assessment, a third reviewer (OT) was consulted and consensus was reached.

Assessment of the quality of implementation reporting {#s2f}
-----------------------------------------------------

Currently, there is no standard checklist or tool for assessing the quality of reporting on implementation studies, thus the validity of tools to assess the adequacy of reporting across included studies in this review is somewhat unclear.[@R13]

We identified a recent publication related to development of reporting standards for implementation research, which described initial consensus on a list of 35 items to be checked when reporting on an implementation study.[@R14] We used four items from the relevant section of this list (describing the methods of the implementation) to assess quality of reporting by the included studies from this list, namely (1) describe the new service (eg, components/content, frequency, duration, intensity, mode of delivery, materials used); (2) describe the professional backgrounds, roles and training requirements of the personnel involved in delivering the intervention; (3) define the core components of the interventions, and the processes for assessing fidelity to this core content, and what, if any, local adaptation was allowed; and (4) describe the intervention received by control/comparator group not simply stating 'usual care'.

Data analysis {#s2g}
-------------

We anticipated that studies would include a wide range of health practices across different medical specialties, focusing on varying populations and outcomes. To identify whether there are variations in findings based on context, all studies were categorised according to relevant medical specialty. Therefore, a meta-analysis was deemed to be of little value. We report on the significant change in the hypothesised direction in the primary outcomes in each study. We further reviewed all included studies and analysed the components of implementation interventions employed in each based on the descriptions provided. There is a significant body of literature on the frameworks used for implementation research.[@R15] Through iterative mapping and analysis, we synthesised the list of components used in these studies to nine distinct components. In light of our work on the WHO quality of care framework for pregnant women and newborns,[@R8] we then cross-tabulated identified components with the proposed quality of care improvement strategy in order to identify where such components could be applied in future implementation research.

Ethics {#s2h}
------

Ethics approval was not applicable.

Results {#s3}
=======

The search strategy identified 8909 citations after 557 duplicate records were removed. Two hundred and four full texts were assessed for eligibility with 46 studies (with a total of 73 citations) meeting inclusion criteria for the review. [Figure 1](#F1){ref-type="fig"} shows the PRISMA flow diagram.

![PRISMA flowchart.](bmjgh-2016-000266f01){#F1}

Characteristics of included studies {#s3a}
-----------------------------------

The characteristics (location, intervention, component of implementation, primary outcomes and risk of bias) of the included studies are outlined in [supplementary table 1](#SP1){ref-type="supplementary-material"}. We included 43 parallel and 3 stepped wedge randomised trials. The studies were conducted between 1996 and 2012. Although there were no language restrictions in our search, all included studies were available in English. The study locations were spread across 37 high-income countries, 9 middle-income countries and 3 low-income countries (World Bank data). Three studies included multiple countries: one study was located in Senegal and Mali,[@R16] one was located in Argentina and Uruguay,[@R17] and another one was located in Mexico and Thailand.[@R18] The process of implementation was described in all studies, all in varying degrees of depth. The practices being assessed could be broadly categorised into the specialty groups of obstetrics and gynaecology (n=9), paediatrics and neonatology (n=4), intensive care (n=4), internal medicine specialties (n=20), and anaesthetics and surgery (n=3). Six studies included interventions that went across specialties or the entire facility. The practices were variable, but most often were guideline based or a programme structured around an evidence-based practice(s), as defined by study authors.
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Assessment of risk of bias {#s3b}
--------------------------

A summary of risk of bias is provided in [figure 2](#F2){ref-type="fig"}. Eighteen studies were assessed as having a high risk of bias (39%), 12 as having a low risk of bias (26%) with the remaining 16 (35%) having an unclear risk of bias. The most common sources of high risk of bias were analysis bias (13 studies) and attrition bias (8 studies). Selective reporting was frequently unclear; 18 studies (39%) had no accessible protocol and insufficient evidence to comment on any selective reporting bias. As stated above, blinding was of little consequence as the nature of a cluster RCT renders blinding mostly impractical.

![Risk of bias summary for included studies (n=46).](bmjgh-2016-000266f02){#F2}

Assessment of the quality of implementation reporting {#s3c}
-----------------------------------------------------

Forty trials (87%) described the service; 26 (57%) described the professional backgrounds, role and training requirements of the personnel involved; 28 (61%) defined the core processes and the process for assessing fidelity; and 34 (74%) described the intervention received by the control group. Eleven studies checked all four items (24%), 17 checked three items (39%), 15 checked two items (33%) and 3 studies only checked one of the four items (6%).

Components of multifaceted implementation interventions {#s3d}
-------------------------------------------------------

Our descriptive synthesis identified nine components of multifaceted implementation interventions across included studies: leadership (the process of formally identifying or appointing a leader and/or a driver as a formal part of the implementation process), barrier identification (a formal process of identifying barriers either prior to the implementation, in order to tailor the process, or during the evaluation of the implementation), tailoring to the context (the process of implementation considered or was tailored to the specific needs of a facility setting), patient involvement (any implementation that actively included patients in the intervention design), communication (a process of formal communication undertaken in the implementation process, for example through coordinated collaborative sessions or structured team work), education (any process of educating healthcare providers or patients: oral, written, off-site, on-site), supportive supervision (the provision of in-person or off-site support for staff), provision of resources (the provision of human or physical resources as a formal part of implementation), and audit and feedback (audit of the implementation process or its outcomes and/or of feedback to participants).

The same component of implementation may have been used more than once in a single trial; for example, the Bashour trial[@R19] uses three clearly distinct elements, all of which can be grouped under the component of education. When counting each of these individually, the nine components of implementation were used 192 times. The number of times a component was used (if more than once) is denoted in online [supplementary table 1](#SP1){ref-type="supplementary-material"} in parentheses next to the component. Included studies used between two and seven, with most (n=18) using four components. This was similar between the 24 studies that had a statistically significant improvement in the hypothesised direction for at least one of their primary outcomes (two to six components used, with 10 using four components) and the 22 studies that did not have a statistically significant improvement (two to seven components, with eight using four components). The results are presented in the order of frequency of components as identified across studies.

The four main components that were most commonly implemented in these studies were education, audit and feedback, provision of resources and leadership. Education was identified in 91% (42) of studies.[@R16] The content and delivery of education was variable and included elements such as training packages, workshops, in-service training, provision of education materials to facility staff and/or patients, educational campaigns and outreach, on-site and distance training, and self-assessment. Audit and feedback (26 studies, 57%)[@R16] was conducted in a variety of ways: formal feedback and audit sessions, delivery of customised feedback, self-monitoring and reporting of surveillance benchmarks. Provision of resources (23 studies, 50%)[@R23] were study specific and were delivered as checklists, equipment, patient information, online materials and guidelines. The process of having leadership (21 studies, 46%)[@R16] was centred on the identification of champions, the use of opinion leaders and the engagement of senior clinical staff.

Barrier identification was addressed as part of the implementation intervention in 17 (37%) studies.[@R19] This process was done in one of two ways: identification of barriers prior to implementation in order to target the intervention to overcome these, or identification of barriers as part of the implementation process to be able to explain why an intervention either did not achieve a significant outcome or why it may be difficult to sustain. Communication was another identified component of implementation in 14 (30%) studies[@R23] and this was deployed in a variety of ways, including formalised communication strategies and short messaging- service based reminders to staff about an implementation study. Tailoring an implementation to local context was specifically addressed in nine studies (20%)[@R21] and included strategies such as a pre-implementation phase to plan for adaptations needed for the local setting and processes during implementation to site-specific adjustments to implementation. Patient involvement was a part of the implementation intervention in seven studies (15%)[@R22] and was often in the form of educating patients alongside staff involved in the study. A supportive supervision component was outlined in six studies (13%),[@R28] most often in the form of either on-site visits to support staff participating in the intervention or in the provision of access to phone and email support during the intervention.

Effect of implementation interventions on practices {#s3e}
---------------------------------------------------

Twenty-four studies (52%) had a statistically significant improvement in the hypothesised direction of effect for at least one of their primary outcomes. The primary outcomes identified a priori and reported by included studies can be found in online [supplementary table 1](#SP1){ref-type="supplementary-material"}. Due to the heterogeneity of the studies, it was not possible to undertake a meta-analysis of the quantitative outcomes. Furthermore, the aim of this review was to scope the components of implementation and to interrogate the outcomes of different combinations of implementation approaches. The four components used in the studies with a significant outcome were education (22 studies, 92%), audit and feedback (14 studies, 58%), leadership (10 studies, 42%) and provision of resources (10 studies, 42%). Studies without a significant outcome employed the same four components, that is, education (20 studies, 91%), audit and feedback (12 studies, 55%), provision of resources (14 studies, 64%) and having leadership (11 studies, 50%). The components of implementation separated by specialty groups are outlined in [table 1](#T1){ref-type="table"}, separated by those with a statistically significant outcome(s) and those with a non-significant outcome(s).

###### 

Components of implementation studies, separated by specialty group and primary outcome (statistically significant or non-significant) (N=46)

  Component of implementation   No ofstudies   Specialty group                           Obstetrics and gynaecology   Neonatology and paediatrics   Intensive care   Internal medicine specialties   Anaesthetics and surgery   Hospital wide
  ----------------------------- -------------- ----------------------------------------- ---------------------------- ----------------------------- ---------------- ------------------------------- -------------------------- ---------------
  Education                     42             Significant outcome(s)                    3                            4                             2                10                              1                          2
                                               Non-significant outcome(s)                6                            −                             2                7                               2                          3
  Audit and feedback            26             Significant outcome(s)                    1                            3                             2                6                               −                          2
                                               Non-significant outcome(s)                2                            −                             2                7                               1                          −
  Provision of resources        23             Significant outcome(s)                    1                            3                             1                3                               1                          1
                                               Non-significant outcome(s)                3                            −                             1                6                               −                          3
  Leadership                    21             Significant outcome(s)                    2                            1                             −                6                               1                          −
                                               Non-significant outcome(s)                1                            −                             1                6                               2                          1
  Barrier identification        17             Significant outcome(s)                    2                            1                             −                4                               1                          −
                                               Non-significant outcome(s)                4                            −                             −                3                               1                          1
  Communication                 14             Significant outcome(s)                    1                            1                             2                3                               −                          1
                                               Non-significant outcome(s)                1                            −                             1                3                               1                          −
  Context                       9              Significant outcome(s)                    1                            −                             −                3                               1                          −
                                               Non-significant outcome(s)                2                            −                             1                1                               −                          −
  Patient involvement           7              Significant outcome(s)                    −                            1                             −                2                               −                          −
                                               Non-significant outcome(s)                2                            −                             −                1                               −                          1
  Supportive supervision        6              Significant outcome(s)                    −                            1                             −                2                               −                          1
                                               Non-significant outcome(s)                −                            −                             1                1                               −                          −
                                               Studies with significant outcome(s)       3                            4                             2                12                              1                          2
                                               Studies with non-significant outcome(s)   6                            0                             2                8                               2                          4

Discussion {#s4}
==========

Our systematic review included and characterised a total of 46 cluster randomised trials on implementation of effective healthcare practices from a range of high-income, middle-income and low-income settings. From these, we identified a list of nine components of multifaceted implementation interventions, namely leadership, barrier identification, tailoring to the context, patient involvement, communication, education, supportive supervision, provision of resources, and audit and feedback. The four components most frequently used were education, audit and feedback, leadership and provision of resources. These components were used in both statistically successful and unsuccessful trials as defined by the trial\'s primary outcomes. The number or combination of components of implementation was not associated with a statistically significant improvement in the primary outcome, as reported by the study. It is worth noting that statistical significance, or lack thereof, does not translate into clinical significance.[@R63]

The formal use of leadership was common to many of the strategies in the included studies. There is little argument against the need for leaders or champions as a crucial part of any complex intervention,[@R64] or as a basic component of a functioning health system.[@R65] A Cochrane review on local opinion leaders as an intervention found that it may have some impact on changing professional practice, but the method of delivery and its role as a stand-alone intervention are difficult to define.[@R66] There is often poor or no reporting on how leaders are identified, recruited and supported, and limited clarity and assessment of what aspects of leadership contribute to its success. This prevents a clear articulation of exactly how leadership components should be developed and implemented. The relationship between leadership and success of implementation may be more complex: are settings that are able to successfully implement an evidence-based practice already benefiting from good leadership, rendering additional efforts during implementation unnecessary? Additionally, the lack of an explicit statement of leadership as a component of a complex intervention does not mean it was not a critical part of the intervention.

The same question applies to other components, such as the barrier identification and tailoring to the local context. A situational assessment must involve the identification of contextually specific facilitators and barriers that would need to be considered in the implementation of an intervention,[@R67] yet the critical steps of barrier identification and tailoring to the local context were infrequently identified as implementation components in the studies in this review. It is important to note that these components, as well as others, may need to be repeatedly applied and reviewed as the implementation is rolled out and assessed. Patient involvement was not a commonly reported component of implementation in the studies included in this review, yet clearly all included studies involved patients in some way, usually as part of measurable clinical outcomes. The specifics of patient care recipient or public involvement will vary widely depending on the practice in question.[@R68] In our opinion, all implementation studies should at least consider the need to engage and involve individuals (including patients, care recipients, families, consumer groups or the public) from the perspective of equity and rights, and the importance of the experience of healthcare consumers in how they perceive and use healthcare services.[@R70]

There are a multitude of methods for providing education, yet assessing the effectiveness of any of these remains problematic.[@R71] How does one determine which part(s) of the education process (such as attendance, delivery, engagement and assessment) are the critical element(s) that leads to success of the intervention? For example, there is evidence that education delivered as an outreach visit changes professional practice, but the variation in the response (as both an effective and non-effective tool) to this intervention is difficult to explain.[@R72] We saw a vast array of educational methods used in our review, with no clear pattern that separated the successful from the non-successful interventions. As a single intervention, targeted education of health professionals (with various delivery methods) may have a small effect on both practice and patient outcomes in some trials,[@R73] but the variation in response is wide. This same phenomenon is evident in the included studies in our review; education as a component of a complex intervention was used in more than 90% of the included studies, yet only slightly more than half found a significant effect of their intervention based on the primary outcomes reported.

Supportive supervision was rarely identified as a component of implementation in the studies included in this review. This process can be considered necessary at multiple points during implementation (considering that all staff members could reasonably benefit from it), and at all times it must be done in such a way that facilitates the delivery of quality care.[@R75] A functioning health system, including one that is adequately resourced, is clearly critical to the success of any new intervention. While the studies in this review refer to resources in the context of those necessary and new to the implementation, it is also worth considering that basic resources, in the form of human resources, financial, capital and material, are critical to the success of both health systems and implementation processes.[@R75]

Audit and feedback has been shown in a Cochrane review to improve professional practice,[@R76] but, similar to education, there are multiple factors that have the potential to affect the size of the impact. Having leadership has been shown to be a critical factor in the success of an audit and feedback component[@R77] however, half of the included studies in this review that identified audit and feedback in their intervention did not specify leadership as a component. This makes it increasingly difficult to evaluate these components in isolation.

Looking at our results, it is evident that these components are not unique to any one step in the implementation process. Moreover, it is clear from this review that the components identified are not unique to a particular specialty, suggesting that these nine components are the most commonly tested in cluster randomised trials across settings and health areas while implementing an evidence-based practice. However, they are also not unique to those studies that one could classify as successful or not based on the reported primary outcomes. This remains one of the significant challenges in taking an evidence-based practice to successful implementation. How does one implement the right mix of components in the right way that an implementation is successful and a practice change occurs? At the least, we suggest that an explicit consideration of these nine components is necessary as part of a facility-based implementation activity. The limited reporting and/or assessment of the implementation process, combined with a degree of caution in assessing success given the vast differences in primary outcomes, means we were limited in being able to attribute significant outcomes (and successful implementation trials) to specific aspects of the implementation components.

In light of our findings, one of the main lessons learnt centred on the challenges of appropriately reporting and analysing the types of included studies. Implementation studies (of varying trial designs) are inconsistently reported on in the literature. This might be, in part, due to a lack of standard reporting guidelines,[@R13] as well as due to variability and inconsistency in the use of the terms to describe implementation strategies.[@R79] Poor reporting of the methodological process of implementation makes it difficult to assess at what point in the process certain factors were critical to success. Furthermore, various systematic reviews of implementation strategies show that these interventions have effectiveness some of the time in some settings, and not all of the time in all settings, and a clearer framework for the implementation process (and measuring its effect) would improve the robustness of the data generated and its applicability to other implementation studies.[@R80] For example, the Medical Research Council (UK) provides researchers with a framework on developing and evaluating complex interventions,[@R81] and one would argue that this framework should be used in combination with a standardised reporting process in implementation studies.

There exist many frameworks to consider when planning an implementation intervention.[@R82] We have shown nine components of implementation that are consistent across cluster randomised trials and disciplines. While having a multifaceted intervention is not necessarily more effective than having a single component intervention,[@R84] it is possible that some of all of these nine specific components could be integrated into the existing approaches of implementation frameworks, and this warrants further consideration.

Strengths and limitations {#s4a}
-------------------------

We undertook a broad search of trials covering all medical specialties. Whereas other reviews have embraced a more generic category of implementation strategies (such as multifaceted interventions),[@R85] our synthesis unpacked these into their individual components.

There are limitations in the search findings given the varying inclusion of the trial design (cluster) in the title and abstract, as reported in the literature.[@R86] Despite employing a full-text search strategy to overcome this, we might have missed relevant citations. We did not include other study designs, which might have been helpful in terms of identifying components of implementation. Moreover, the quality of implementation reporting was highly variable, limiting the analysis of the components and their combinations in detail. As our review was comprehensive in terms of the medical specialty, our analysis of the effects were limited to the primary outcomes reported by each study.

Conclusions {#s5}
===========

We have identified and evaluated the set of components of implementation in cluster randomised trials in a way that is common across disciplines, and our review suggests that the impact of different components is not consistent across studies, underlining the importance of better reporting of these implementation components to allow replicability and adaptation at different settings. This systematic review will inform the ongoing work at WHO to identify, support implementation of and learn from the effective intervention strategies to improve quality of care for maternal and newborn health. In this new era of global health with the sustainable development goals, we must focus on the implementation of proven practices with well-designed and reported approaches, incorporating sets of components that facilitate the translation of research into practice, and which employ rigorous monitoring and evaluation.
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